A caspase inhibitor blocks ischaemia-induced delayed neuronal death in the gerbil.
Caspases play a critical role in the cell death machinery in various cell types. Here we investigated the involvement of caspases in the delayed neuronal death after transient global forebrain ischaemia in the gerbil. Intrahippocampal injection of benzyloxycarbonyl-Asp-CH2-dichlorobenzene (zD), an irreversible inhibitor of caspases, saved hippocampal CA1 neurones from chromatin condensation and DNA fragmentation at post-ischaemia day 4, and these neurones maintained normal morphology at day 8 post-insult. Intrahippocampal injection of interleukin-1beta (IL-1beta) after ischaemic insults did not influence the neuroprotective effect of zD, suggesting that the neuroprotective effect does not depend on the inhibition of mature IL-1beta production. Animals that received zD-injection showed significant improvement in step-through and step-down passive avoidance learning at post-ischaemia days 4 and 5, suggesting that neural functions were preserved in these animals. At post-ischaemia day 4, the cleavage of poly(ADP-ribose)polymerase was observed, and this cleavage was almost completely suppressed in zD-injected hippocampus, suggesting involvement of caspase-3 and caspase-3-like caspase in the delayed neuronal death. Our findings indicate that caspases play important roles in the delayed neuronal death after transient global forebrain ischaemia in the gerbil, and suggest that ischaemia-induced brain damage can be blocked by caspase inhibitors.